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ABSTRACT ■ PURPOSE: To fully reduce the dimension in the direction of axial line of a motor and at 
~ the same time achieve a sealing performance with an improved magnetic fluid sealing by 
easily securing a sufficiently small distance in the direction of axial line between the pole 
piece of the magnetic fluid seal and a rolling bearing. 

CONSTITUTION: A rotor hub 30 made of ferromagnetic material is supported so that it 
can freely rotate at the outer-periphery side of a fixed shaft 1 2 via upper and lower ball 
bearings made of ferromagnetic material. A thin-plate- shaped annular spacer 34 made of 
nonferromagnetic material is adhered to the upper end face of an outer ring 26a of the 
upper ball bearing 26. The lower surface of a lower pole piece 36b of an assembly 36 for 
sealing magnetic fluid is adhered to the upper surface of the annular spacer 34. A 
magnetic fluid 38 is magnetically retained between the inner-periphery part of the 
upper/lower pole pieces 36a and 36b and the outer-periphery surface of the fixed shaft 12. 
The upper outer-periphery part of the assembly 36 for sealing magnetic fluid is fixed and 
retained by a bush 40 for fixing and retaining made of nonferromagnetic material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the spindle motor equipped with the magnetic fluid seal which closes between a fixed part 
and the revolution sections to an exterior side rather than anti-friction bearing which intervenes between 
the fixed part and revolution section. After the direction thickness of an axis has sandwiched the thin 
annular spacer made from a non-ferromagnetism ingredient between the end face by the side of the 
direction exterior of an axis in either the inner ring of spiral wound gasket of said anti-friction bearing, 
or an outer ring of spiral wound gasket, and the pole piece which faces anti-friction bearing in said 
magnetic fluid seal The spindle motor characterized by preparing the magnetic fluid seal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the spindle motor equipped with the magnetic fluid seal 
which closes between a fixed part and the revolution sections to an exterior side rather than anti-friction 
bearing which intervenes between the fixed part and revolution section. 
[0002] 

[Description of the Prior Art] The magnetic fluid seal d which closes between Rota c supported by 
drawing 4 (JP,6-153429,A) and drawing 5 (JP,6-162733,A) free [ a revolution ] through the ball bearing 
b in the conventional spindle motor shown, respectively to the fixed shaft a and its fixed shaft a is 
formed in the exterior side of a spindle motor from the upper part b of a ball bearing b, i.e., a ball 
bearing. 

[0003] Among these, in the spindle motor of drawing 4 , the outer ring of spiral wound gasket of a ball 
bearing b is fixed to the inner circumference section of the method projected part cl of the inside of 
annular of the Rota c upper part, Bush d is fixed to the method projected part cl upside of the inside of 
annular in the inner circumference section of the Rota c upper part, and the assembly e for magnetic 
fluid seals is being fixed to the method projected part dl upside of the inside of annular in the inner 
circumference section of Bush d. 

[0004] Moreover, in the spindle motor of drawing 5 , a ball bearing b is fixed to the method projected 
part cl bottom of the inside of annular in the inner circumference section of the Rota c upper part, and 
the assembly e for magnetic fluid seals is being directly fixed to the method projection c2 upside of the 
inside of annular in the inner circumference section of the method projected part cl of the inside of 
annular. 

[0005] In the spindle motor for driving record media, such as a hard disk, 0.1mm or thin shape-ization of 
the unit not more than it is demanded. Although it is necessary to make the direction gap of an axis of 
the assembly for magnetic fluid seals, and a ball bearing as small as possible while the component part 
itself [ each ] is miniaturized in order to respond to it, the magnetic flux for holding a magnetic fluid 
between a fixed shaft and pole piece leaks to a ball bearing side greatly, and the closure engine 
performance is made to get worse in the pole piece of the assembly for magnetic fluid seals having 
contacted the outer ring of spiral wound gasket made from the ferromagnetic ingredient of a ball 
bearing. 

[0006] Therefore, in the case of drawing 4 , it is necessary to process the direction thickness of an axis 
and its vertical side of the method projected part dl of the inside of annular of Bush d into the top face 
of the method projected part cl of the inside of annular in Rota c, and a list with a sufficient precision, 
and to assemble with a sufficient precision. In the case of drawing 5 , the thickness and the vertical side 
of the method projection c2 of the inside of annular needed to be processed into the underside of the 
method projected part cl of the inside of annular, and the list with a sufficient precision, and it needed to 
assemble with a sufficient precision, and had become a difficulty on manufacture anyway. 
[0007] The place which this invention is performed in view of the above troubles which consisted in the 
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conventional technique, and is made into the object has a magnetic fluid seal in offering the spindle 
motor which can demonstrate the good closure engine performance while being able to secure the 
direction distance of an axis small enough easily between the pole piece of a magnetic fluid seal, and 
anti-friction bearing and being able to make the direction dimension of an axis of a motor small enough 
between. 
[0008] 

[Means for Solving the Problem] The spindle motor of this invention which attains the above-mentioned 
object It is the spindle motor equipped with the magnetic fluid seal which closes between a fixed part 
and the revolution sections to an exterior side rather than anti-friction bearing which intervenes between 
the fixed part and revolution section. Between the end face by the side of the direction exterior of an axis 
in either the inner ring of spiral wound gasket of said anti-friction bearing, or an outer ring of spiral 
wound gasket, and the pole piece which faces anti-friction bearing in said magnetic fluid seal, after the 
direction thickness of an axis has sandwiched the thin annular spacer made from a non-ferromagnetism 
ingredient, the magnetic fluid seal is prepared. 
[0009] 

[Function] Since the magnetic fluid seal is prepared between the end face by the side of the direction 
exterior of an axis in either the inner ring of spiral wound gasket of anti-friction bearing, or an outer ring 
of spiral wound gasket, and the pole piece which faces anti-friction bearing in a magnetic fluid seal after 
the direction thickness of an axis has sandwiched the thin annular spacer, the direction distance of an 
axis small enough is secured by the direction thickness of an axis of an annular spacer between anti- 
friction bearing and the pole piece which faces the anti-friction bearing. 

[0010] Since an annular spacer is a product made from a non-ferromagnetism ingredient, it fully 
prevents the magnetic flux for holding the magnetic fluid which closes between the fixed part of a 
spindle motor and the revolution sections in a magnetic fluid seal leaking to an anti-friction-bearing 
side. Moreover, the direction thickness of an axis of an annular spacer is made thinner, it sets up so that 
a part of magnetic flux for holding a magnetic fluid may penetrate also to anti-friction bearing, and the 
magnetic fluid seal itself can be made to thin-shape-ize more. 
[0011] 

[Example] The example of this invention is explained referring to a drawing. 

[0012] First, the spindle motor for record-medium actuation as one example of this invention shown in 
drawing 1 is explained. 

[0013] Drawing 1 (a) The sectional view of the spindle motor for record-medium actuation, and drawing 
1 (b) It is the important section enlarged drawing. The example of representation of the record medium 
by which revolution actuation is carried out with a spindle motor is a hard disk. 
[0014] Outside attachment immobilization of the stator core 16 by which fitting immobilization of the 
soffit section of the fixed shaft 12 made from a ferromagnetic ingredient was carried out, and the stator 
coil 14 was wound around the periphery section of central heavy-gage part 10b at the central 
breakthrough of central heavy-gage part 10b which constitutes the inner circumference side of circular- 
sulcus section 10a of upper part opening in a bracket 10 is carried out. Cash-drawer section 14a of a 
stator coil 14 is pulled out under a bracket 10 (motor exterior) through cash-drawer hole 18a of the bush 
18 for cash drawers inner-******(ed) by breakthrough 10c of the pars basilaris ossis occipitalis of 
circular-sulcus section 10a in a bracket 10, and is connected to the terminal area of the flexible circuit 
board 20 pasted up on the bracket 10 bottom. In addition, the bush 1 8 for cash drawers and breakthrough 
10c are closed with the resin 22 for closure. 

[0015] The rotor hub 30 made from a ferromagnetic ingredient is supported by the annular member 24 
free [ a revolution ] in the inner circumference section of the inner circle wall 30a at the periphery side 
of the fixed shaft 12 through the ball bearing 26-28 made from the ferromagnetic ingredient of the 
vertical couple by which mutual spacing of the direction of an axis is held. The cylinder-like Rota 
magnet 32 is inner-*** ***(ed) by the inner circumference section of peripheral-wall 30b of a rotor hub 
30, and a stator core 16 and the direction gap of a path are separated, it is facing, and the soffit section of 
the peripheral-wall 30b is fitted in into circular-sulcus section 10a. Moreover, annular overhang section 
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30c for supporting the record medium by which outside attachment immobilization is carried out is 
prepared in peripheral-wall 30b at the peripheral-wall 30b. It is prevented according to the effectiveness 
of the shape of a labyrinth seal by the periphery section of peripheral-wall 30b of inner circle wall 30a of 
a rotor hub 30, a stator core 16, the Rota magnet 32, and a rotor hub 30, and circular-sulcus section 10a 
etc. that a lubricant particle, other dust, etc. disperse out of a motor from between the periphery sections 
of peripheral-wall 30b of a rotor hub 30 and circular-sulcus section 10a of a bracket 10. 
[0016] To the upper bed side (namely, end face by the side of the motor exterior) of outer-ring-of- spiral- 
wound-gasket 26a of the top ball bearing 26 On the underside, adhesion immobilization of the annular 
sheet metal-like spacer 34 is carried out. On the top face In the underside periphery section, i.e., the 
underside periphery section of bottom pole piece 36b, adhesion immobilization of the assembly 36 for 
magnetic fluid seals which comes to pinch annular permanent magnet 36c magnetized in the direction of 
an axis is carried out between annular vertical pole piece 36a and 36b. Since the direction distance of an 
axis small enough by the annular spacer 34 can be secured easily and a magnetic fluid seal can be 
prepared between the top ball bearing 26 and bottom pole piece 36b by this, the direction dimension of 
an axis of a motor can be made small enough, this invention - setting — the annular spacer 34 - for 
example, products made from a non-ferromagnetism ingredient, such as synthetic resin and aluminum, ~ 
it is — the desirable range of the direction thickness of an axis - 0.05 - or they are 0.1 thru/or 0.5mm 
more preferably 1mm. In addition, although the outer diameter of the annular spacer 34 in this example 
is almost equal to the outer diameter of outer-ring-of-spiral-wound-gasket 26a and the bore of the 
annular spacer 34 is a little larger than the outer diameter of inner-ring-of-spiral-woimd-gasket 26b, it 
does not necessarily restrict to this. 

[0017] Between the inner circumference section of vertical pole piece 36a and 36b, and the peripheral 
face of the fixed shaft 12 which faces them in the direction of a path, the rear-spring-supporter magnetic 
fluid 38 is held magnetically without a clearance at the perimeter, and the magnetic fluid seal which 
prevents a lubricant particle, other dust, etc. dispersing out of a motor upward from between the fixed 
shaft 12 and rotor hubs 30 is constituted. Since the annular spacer 34 is a product made from a non- 
ferromagnetism ingredient, that the magnetic flux for holding a magnetic fluid leaks to the top ball 
bearing 26 side demonstrates the closure engine performance in which was fully prevented, and the 
magnetic fluid 38 was stably held between the inner circumference section of vertical pole piece 36a and 
36b, and the peripheral face of the fixed shaft 12 which faces them in the direction of a path, could 
realize good pressure resistance, and the magnetic fluid seal was excellent. In addition, the fixed shaft 12 
does not necessarily require that all are the products made from a ferromagnetic ingredient. The surface 
section which faces the assembly 36 for magnetic fluid seals in the direction of a path at least may be a 
product made from a ferromagnetic ingredient. Moreover, it can be set as thinness to which a part of 
magnetic flux for holding a magnetic fluid 38 penetrates the direction thickness of an axis of the annular 
spacer 34 also to the top ball bearing 26, and a magnetic fluid seal can also be made to thin-shape-ize 
more. 

[0018] Furthermore, in the up periphery section, fixed maintenance of the assembly 36 for magnetic 
fluid seals is carried out in the bush 40 for fixed maintenance made from a non-ferromagnetism 
ingredient, and the bush 40 for fixed maintenance is being fixed inside 30d of up annular projected parts 
of a rotor hub 30. Moreover, the annular protective cap 42 for protecting a magnetic fluid seal is **** 
(ed) by the top pole piece 36a upside, and it is fixed by adhesives to the inner circumference section of 
the bush 40 for fixed maintenance. 

[0019] Next, the spindle motor for record-medium actuation as another example of this invention shown 
in drawing 2 which is half section drawing is explained. 

[0020] The fixed shaft 52 made from a ferromagnetic ingredient is set up by heavy-gage part 50b 
located in the center section of circular-sulcus section 50a of a bracket 50, and outside attachment 
immobilization of the stator core 56 by which the stator coil 54 was wound around the periphery section 
of the heavy-gage part 50b is carried out. It connects with the terminal of the connector terminal block 
58 by which fitting immobilization was carried out in airtight at the breakthrough of the pars basilaris 
ossis occipitalis of circular-sulcus section 50a, and cash-drawer section 54a of a stator coil 54 is 
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connected to other equipments by pin 58a which protruded towards the motor exterior from the 
connector terminal block 58. 

[0021] Said rotor hub 60 is supported by the way projected part free [ a revolution ] in the inner 
circumference section at the periphery side of the fixed shaft 52 through the ball bearing 62-64 made 
from the ferromagnetic ingredient of the vertical couple by which mutual spacing of the direction of an 
axis is held among the rotor hubs 60 made from non-ferromagnetism ingredients, such as aluminum, in 
the inner circumference section of periphery overhang section 60a of the rotor hub 60 where the lower 
part was fitted in into circular-sulcus section 50a, the Rota magnet 64 inner-****** through the 
cylinder-like Rota yoke 62 — having — a stator core 56 — ** — the direction gap of a path is separated 
and it is facing. It is prevented according to the effectiveness of the shape of a labyrinth seal by annular 
projected part 50c of heavy-gage part 50b, inner circumference suspension section 60b of a rotor hub 60, 
a stator core 56, the Rota magnet 64, the Rota yoke 62, the rotor hub 60, the periphery section of 
circular-sulcus section 50a, etc. that a lubricant particle, other dust, etc. disperse out of a motor from 
between a rotor hub 60 and the periphery sections of circular-sulcus section 50a of a bracket 50. 
[0022] To the upper bed side of outer-ring-of-spiral-wound-gasket 62a of the top ball bearing 62, the 
annular spacer 66 of the shape of sheet metal made from a non-ferromagnetism ingredient The assembly 
68 for magnetic fluid seals which comes to pinch annular permanent magnet 68c which adhesion 
immobilization was carried out on the underside, and was magnetized by the top face in the direction of 
an axis between annular vertical pole piece 68a and 68b Adhesion immobilization is carried out in the 
underside periphery section, i.e., the underside periphery section of bottom pole piece 68b. Furthermore, 
fixed maintenance of the assembly 68 for magnetic fluid seals is carried out under way projected part 
70a among a rear spring supporter and the bush 70 for fixed maintenance at the periphery section and 
the up periphery section, and the bush 70 for fixed maintenance is being fixed inside up annular 
projected part 60c of a rotor hub 60. Between the inner circumference section of vertical pole piece 68a 
and 68b, and the peripheral face of the fixed shaft 52 which faces them in the direction of a path, the 
rear-spring-supporter magnetic fluid 72 is held magnetically without a clearance at the perimeter, and 
the magnetic fluid seal which prevents a lubricant particle, other dust, etc. dispersing out of a motor 
upward from between the fixed shaft 52 and rotor hubs 60 is constituted. Moreover, to the way projected 
part 70a up side, the annular protective cap 74 for protecting a magnetic fluid seal has fixed among the 
bushes 70 for fixed maintenance. In addition, the outer diameter of the annular spacer 66 in this example 
is larger than the outer diameter of outer-ring-of-spiral-wound-gasket 62a, and the bore of the annular 
spacer 66 is medium extent of the outer diameter of inner-ring-of-spiral-wound-gasket 62b, and the bore 
of outer-ring-of-spiral-wound-gasket 62a. 

[0023] Drawing 3 which is half section drawing is a thing about still more nearly another spindle motor 
for record-medium actuation. 

[0024] The fixed shaft 82 made from a ferromagnetic ingredient is set up by annular projected part 80b 
located in the center section of circular-sulcus section 80a of a bracket 80. This fixed shaft 82 has 
diameter reduction section 82b in the lower part of cylindrical section 82a, and the gap 86 where it 
comes to carry out outside attachment immobilization of the cylindrical section 82c in, and long and 
slender section 84a for derivation of the flexible circuit board 84 was inserted in that diameter reduction 
section 82b in the part between cylindrical section 82c and diameter reduction section 82b is formed. 
The base of the flexible circuit board 84 is pasted up on the underside of a bracket, and the soffit section 
(opening by the side of the motor exterior) of a gap 86 is closed with synthetic resin 88. 
[0025] Outside attachment immobilization of the stator core 92 by which the stator coil 90 was wound 
around 82d upside of way projected parts outside cylindrical section 82c is carried out, and cash-drawer 
section 90a of a stator coil 90 is connected to the terminal area established in the edge of section 84a for 
derivation exposed to the interior of a motor. 

[0026] The rotor hub 98 made from a ferromagnetic ingredient is supported free [ a revolution ] at the 
lower periphery side of 82d of way projected parts through the ball bearing 94-96 made from the 
ferromagnetic ingredient of a vertical couple outside cylindrical section 82c the periphery side of major 
diameter 82e of the upper part of cylindrical section 82a. Outer-ring-of-spiral-wound-gasket 94a of the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje 



6/4/2004 



Page 5 of 5 



top ball bearing 94 supports the up inner circumference section of a rotor hub 98 directly, and outer- 
ring-of-spiral-wound-gasket 96a of the bottom ball bearing 96 is supporting the soffit section of 
peripheral-wall 98a of a rotor hub 98 through the revolution bush 100. The Rota magnet 102 is inner- 
******(ed) by the inner circumference section of peripheral-wall 98a, and a stator core 92 and the 
direction gap of a path are separated, and it is facing. That a lubricant particle, other dust, etc. disperse 
out of a motor from between a rotor hub 98 and the periphery sections of circular-sulcus section 80a of a 
bracket 80 Method projected part of inside of revolution bush 100 which separates annular projected 
part 80b, its annular projected part 80b, and few direction gaps of path, and faces 100a, It is prevented 
according to the effectiveness of the shape of a labyrinth seal by way projected part 100b, peripheral- 
wall 98a of a rotor hub 98, etc. outside the periphery section of circular-sulcus section 80a, and the 
revolution bush 100 which approached the way among the periphery section. 
[0027] After the soffit section of the annular attachment component 104 made from a non- 
ferromagnetism ingredient has touched the upper bed side of outer-ring-of-spiral-wound-gasket 94a of 
the top ball bearing 94, the annular attachment component 104 is being fixed to the upper bed inner 
circumference section of a rotor hub 98. After the top-face periphery section of that top pole piece 106a 
has touched the method projected part of inside of the upper part 104a bottom of the annular attachment 
component 104, adhesion immobilization of the assembly 106 for magnetic fluid seals which comes to 
pinch annular permanent magnet 106c magnetized in the direction of an axis between annular vertical 
pole piece 106a and 106b is carried out by adhesives at the inner circumference section of this annular 
attachment component 104. Therefore, if it constitutes so that the soffit section of the annular attachment 
component 104 may project caudad rather than bottom pole piece 106b, an opening is securable between 
bottom pole piece 106b and the upper bed side of outer-ring-of-spiral- wound-gasket 94a of the top ball 
bearing 94. Between the inner circumference section of vertical pole piece 106a and 106b, and the 
peripheral face of cylindrical section 82c which faces them in the direction of a path, the rear-spring- 
supporter magnetic fluid 108 is held magnetically without a clearance at the perimeter, and the magnetic 
fluid seal which prevents a lubricant particle, other dust, etc. dispersing out of a motor upward from 
between the fixed shaft 82 and rotor hubs 98 is constituted. Moreover, the annular protective cap 1 10 for 
protecting a magnetic fluid seal is ****(ed) by the top face of top pole piece 106a, and has fixed in the 
inner circumference section of method projected part of inside of the upper part 104a of the annular 
attachment component 104. 

[0028] In addition, the vertical physical relationship in the description about the above example is only a 
thing for the facilities of the explanation based on drawing, and does not limit a actual busy condition 
etc. 
[0029] 

[Effect of the Invention] In the spindle motor of this invention, since the direction distance of an axis 
small enough can be secured easily and a magnetic fluid seal can be prepared between anti-friction 
bearing and the pole piece which faces the anti- friction bearing, the direction dimension of an axis of a 
motor can be made small enough. Moreover, since the annular spacer inserted between the anti-friction 
bearing and pole piece is a product made from a non-ferromagnetism ingredient, it fully prevents the 
magnetic flux for holding a magnetic fluid leaking to an anti-friction-bearing side, it is effectively held 
in the location where a magnetic fluid closes between the fixed part of a spindle motor, and the 
revolution sections, and demonstrates the closure engine performance excellent in the magnetic fluid 
seal. In addition, it can be set as thinness to which a part of magnetic flux for holding a magnetic fluid 
penetrates the direction thickness of an axis of an annular spacer also to anti-friction bearing, a magnetic 
fluid seal can be made to be able to thin-shape-ize more, and further thin shape-ization of a motor can 
also be attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 5] 
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